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This is a water-power operation. It is fairly plain that
railroads cannot be worked by water power when there is
no reliable and sufficient water power to develop. Many
water-power projects, designed for manufacturing, have
come to grief because the difficulties and limitations have
not been seen and analyzed. But as knowledge grows, the
radius of transmission lengthens. It becomes practicable,
technically and economically, to mass several smallish water
powers into one large system and send the combined power
long distances. The problem changes, and from year to
year it is more and more possible to make use of water
powers of small and irregular supply, extending .and di-
versifying hydroelectric projects. It must not be forgotten
that all this is at bottom a matter of transmission, and that
transmission rests finally on the alternating current.

The economic advantages and disadvantages of electric
haulage on railroads of heavy traffic, now worked by steam,
are not measured by the relative cost of a unit of energy
delivered at the place where it does work. There is the
obvious advantage of saving coal for other uses. There
is the advantage, not quite so obvious, of releasing miners
for other work. There is the advantage, perhaps still less
obvious, of saving the transportation of railroad coal, re-
leasing cars, engines, tracks, and men to haul coal to other
consumers; to haul wheat, steel, beef, and merchandise.
The higher uniform speed possible with electricity permits
the same amount of freight to be handled with fewer cars,
an item of very great importance, as everybody knows now.
Labor is possibly the most important item of all. Increase
in size and speed of trains saves train -labor. Roundhouse
and shop labor is reduced to still greater extent, and labor
is the largest single item in transportation cost.

Something will be said later on of the effect on the prog-